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$X$ $X$ $l\supset(X)$ , $\mathfrak{U}(X)$ $S\subset X$
Int $S$ , Cl $S$ $K\Subset X$ $K$ $X$
(domain)
$\mathbb{Z},$ $\mathbb{R}$ $\mathbb{C}$
$N:=\{n\in \mathbb{Z};n\geq 1\}\subset N_{0}:=$ NU $\{0\}$ ,
$\mathbb{R}_{>0}:=\{r\in \mathbb{R};r>0\}\subset \mathbb{R}_{\geq 0}:=\mathbb{R}_{>0}\cup\{0\}=\{r\in \mathbb{R};r\geq 0\}$ ,
$\dot{\mathbb{R}}^{n}:=\mathbb{R}^{n}\backslash \{0\},$ $\mathbb{C}^{\cross};=\{c\in \mathbb{C};c\neq 0\}$ $V\subset \mathbb{R}^{n}$ $\dot{V}:=V\cap\dot{\mathbb{R}}^{n}$
$a,$ $b\in \mathbb{R}$ $a<b$ $]a,b[:=\{r\in \mathbb{R};a<r<b\},$ $[a,b]:=\{r\in \mathbb{R};a\leq r\leq b\}$
[$a,b[:=\{r\in \mathbb{R};a\leq r<b\}$ $x=(x_{1},\ldots,x_{1})\in \mathbb{R}^{n}$ ( )
$|x|:=( \sum_{j=1}^{n}x_{j}^{2})^{1/2}$ $B(x;r):=\{y\in \mathbb{R}^{fl};|x-y|<r\}$ (r): $=B(O;r)$
$K,$ $L\subset \mathbb{R}^{n}$ $K\pm L:=\{x\pm y;x\in K, y\in L\}$ $K\backslash L$
$K$ $\partial K$ $K$ $L$ (distance) :
dis$(K,L):= \inf\{|x-y|;x\in K, y\in L\}$ .
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$x\in \mathbb{R}^{n}$ $dis(x,L):=dis(\{x\},L)$
$\mathbb{C}^{n}$ $z=(z_{1},\ldots,z_{n})$ $Zj:Xj+\sqrt{}\sqrt{}$- $y_{j}$ ${\rm Re} z:=x=$
$(x_{1},\ldots,x_{1})$ ${\rm Im} z:=y=(y_{1}, \ldots,y_{n})$ $($ $z={\rm Re}$ z $+\sqrt{}=$ ${\rm Im}$ z $=$ x $+\sqrt{}=$ $y)$ . $\mathbb{C}^{r\iota}\ni$
$zrightarrow(x,y)\in \mathbb{R}^{2n}$ $\mathbb{C}^{\prime\iota}$ $\mathbb{R}^{2n}$ ( $U\subset \mathbb{C}^{n}$















$\partial_{z_{j}}=\frac{\partial}{\partial z_{j}};=\frac{1}{2}(\frac{\partial}{\partial x_{j}}-\sqrt{-1}\frac{\partial}{\partial y_{j}}),$ $\partial_{\overline{z}_{j}}=\frac{\partial}{\partial\overline{z}_{j}}:=\frac{1}{2}(\frac{\partial}{\partial x_{j}}+\sqrt{-1}\frac{\partial}{\partial y_{j}})$ ,
$dz_{j}:=dx_{j}+$ $\sqrt{}=$ $dy_{j}$ , $d\overline{z}_{j}:=dx_{j}-\sqrt{-1}dy_{j}$ ,
$\alpha=(\alpha_{1},\ldots,\alpha_{n})\in N_{0}^{n}$.
$z^{\alpha}:=z_{1}^{\alpha_{1}}$ .. . $z_{n}^{\alpha_{n}}$ , $\partial_{z}^{\alpha}:=\partial_{z_{I}}^{\alpha_{1}}$ . . . $\partial_{z_{n}}^{\alpha_{n}}=(\frac{\partial}{\partial z_{1}})^{\alpha_{1}}$ ... $( \frac{\partial}{\partial z_{n}})^{\alpha_{n}}$ ,
$\alpha!:=\alpha_{1}!\cdots\alpha_{n}!$ , $| \alpha|:=\sum_{j=1}^{n}\alpha_{j}$ ,
$\#\{\alpha\in N_{0}^{n};|\alpha|=m\}=(\begin{array}{ll}m+n -1m \end{array})\leq 2^{\prime n+\prime\iota-1}$
$\#$ $\alpha,\beta\in N_{0}^{n}$ $\beta\leq\alpha$ $j$
$\beta_{j}\leq\alpha_{j}$ $\beta<\alpha$ $\beta\leq\alpha$ $\beta\neq\alpha$
$(\begin{array}{l}\alpha\sqrt{}\end{array}):=\prod_{j=1}^{n}(\begin{array}{l}\alpha_{j}\sqrt j\end{array})$
$1_{n}:=(1,\ldots, 1)\in N^{n}$ $($ $z^{1_{n}}= \prod_{j=1}^{n}z_{j})$ . $p\in \mathbb{C}$ $r>0$
$D(p;r):=\{\zeta\in \mathbb{C};|\zeta-p|<r\}$ $z_{0}=(z_{01},\ldots,z_{0n})\in \mathbb{C}^{\prime l}$ $(\rho_{1}, \ldots,\rho_{t})\in \mathbb{R}_{>0}^{n}$
$D_{Jl}(z_{0};\rho_{1},\ldots,\rho_{J\iota}):=\prod_{j=1}^{n}D(z_{0J};\rho_{j})$ $\rho>0$ $D_{n}(z_{0};\rho);=D_{l}(z_{0};\rho,\ldots,\rho)$
$C^{\infty}$
$M$ $M$ (tangent bundle) (cotangent bundle)
$\tau_{M}$ : $TMarrow M$ $\pi_{M}:T^{*}Marrow M$ ( $\tau,$ $\pi$ ).
$(x;v)\in TM$ $x+\langle v,\partial_{X}\rangle$ $(x;\xi)\in T^{*}M$ $(x;\langle\xi,dx\rangle)$
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$C^{\infty}$ $F:Narrow M$ $dF$ $F$
$F’:TN\ni y+\langle v,\partial_{y}\rangle\mapsto(y,F(y)+\langle dF(y)u,\partial_{X}\rangle)\in N_{M}\cross TM$,
$F_{d}:N_{M}\cross T^{*}M\ni(y,F(y);\langle\xi,dx\rangle)\mapsto(y;\langle^{t}dF(y)\xi,dy\rangle)\in T^{*}N$ ,
$N_{M}\cross TM$ $N_{M}\cross T^{*}M$ (fiber product),
$N_{M}\cross TM:=\{(y,x+\langle v,\partial_{X}\rangle)\in N\cross TM;F(y)=x\}$ ,
$N_{M}\cross T^{*}M:=\{(y,x;\langle\xi,dx\rangle)\in N\cross T^{*}M;F(y)=x\}$.
$t$
$T_{N}M:=Cok(TNarrow N\cross TM)F’M$ ’
$T_{N}^{*}M:=Ker(N_{M}\cross T^{*}Marrow T^{*}N)F_{d}$ ,
$N$ $M$ (normal bundle) (conormal bundle)
$T_{N}M$ $T_{N}^{*}M$ $T_{M}M\simeq M\simeq T_{M}^{*}M$ $\tau_{M}$
$\pi_{M}$




$\frac{\partial F}{\partial x}=dF(x):=\{\begin{array}{lll}\frac{\partial F_{]}}{\partial x_{1}} \cdots \frac{\partial F_{l}}{\partial x_{n}}| |\frac{\partial F_{m}}{\partial x_{1}} \cdots \frac{\partial F_{m}}{\partial x_{n}}\end{array}\}$
$n=m$ $\det[\frac{\partial F}{\partial x}]$
$A\subset \mathbb{R}^{n}$
$\mathbb{R}_{>0}A$ $:=\{cx\in \mathbb{R}^{n};x\in A, c>0\}\subset A$
$A$ (cone) $\mathbb{R}_{>0}A\subset A$ $A\subset B\subset \mathbb{R}^{n}$ $A_{conic}\Subset B$
$K\Subset B$ $A=\mathbb{R}_{>0}K$ $A$
$A^{o}:= \bigcap_{v\in A}\{\xi\in \mathbb{R}^{n};\langle v,\xi\rangle\geq 0\}$




$\mathbb{R}_{>0}A:=\{(x;cu)\in TM;(x;v)\in A, c>0\}$




(2) $A\subset TM$ $\tau(A)\subset M$ $A$ (basis) $A$
$x\in\tau(A)$ $A_{X}:=A\cap\tau^{-1}(x)$
$A^{a}:=\{(x;-v)\in TM;(x;v)\in A\}$ $\gamma(A):=\cup\gamma(A)_{X}\subset TM$
$x\in\tau(A)$
(3) $A\subset TM$ (dual cone) $A^{o}:=\cup A_{X}^{o}\subset T^{*}M$
$x\in\tau(A)$
$T^{*}M$
$TM$ $\dot{\tau}_{*}(\mathscr{C}|_{TM})$ $\dot{\tau}_{*}\mathscr{C}$ $T^{*}M$ $\mathscr{P}$
$\pi_{*}(\mathscr{P}|_{Y^{*}M})$ $\dot{\pi}_{*}\mathscr{P}$
$T^{*}M$ $\mathscr{P}$ $(x;\langle\xi,dx\rangle)\in T^{*}M$ $c>0$
$\mathscr{P}_{(x;\langle c\xi,dx\rangle)}=\mathscr{P}_{(x;\langle\zeta,dx))}$




$X$ $X$ (holomorphic function) $\rho_{\chi}$ $\Omega_{\chi}^{1}$ 1
$\Omega_{X}^{(p)}:=\wedge\Omega_{X}^{1}p$ $\Omega_{X}:=\Omega_{X}^{(\dim X)}$
$X$ $X=\mathbb{C}^{n}$ $T^{*}X\simeq X\cross \mathbb{C}^{n}=\{(z;\zeta)\}$
$\pi_{X}:T^{*}Xarrow X$ $V\subset T^{*}X$ $d>0$
$V[d]:=\{(z,\zeta)\in V;\Vert\zeta\Vert\geq d\}$
$\Omega\subset T^{*}X$ $\epsilon\geq 0$
$\Omega_{\epsilon}:=C1[\cup\{(z’;\zeta’)\in \mathbb{C}^{2n};\Vert_{Z’}-z\Vert\leq\epsilon, \Vert\zeta’-\zeta\Vert\leq\epsilon\Vert\zeta\Vert\}](z,\zeta)\in\Omega$




(1) con ic $P(z,\zeta)$ $\Omega$ (symbol) :
$(S)r\in]0,1$ $[$ $d>0$ $P(z,\zeta)\in\Gamma(\Omega_{r}[d_{r}];\theta_{T^{*}\mathbb{C}^{n}})$ , $h>0$
$C>0$
I $P(z,\zeta)|\leq Ce^{h||\zeta||}$ , $((z;\zeta)\in\Omega_{r}[d_{r}])$ .
$\Omega$ $(\Omega)$
(2) $P(z,\zeta)\in(\Omega)$ $\Omega$ (null symbol) :
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$(N)P(z,\zeta)\in\Gamma(\Omega_{r}[d_{r}];a_{T^{*}\mathbb{C}^{n}})$ $C,$ $h>0$
$|P(z,\zeta)|\leq Ce^{-h||\zeta||}$ , $((z;\zeta)\in\Omega_{r}[d_{r}])$ .
$\Omega$ $\Lambda^{\gamma}(\Omega)$
(3) $z^{*}\in T^{*}X$




(1) $t$ o nic
$P(t;z, \zeta)=\sum_{j=0}^{\infty}t^{j}P_{j}(z,\zeta)$
$\Omega$ (classical formal symbol) :
(Scl) $r\in]0,1[$ $d>0$ $P_{j}(z,\zeta)\in\Gamma(\Omega_{r}[d_{r}];\theta_{r*x})$ , $B>0$
: $h>0$ $C>0$
$|P_{j}(z, \zeta)|\leq\frac{CB^{j}j!e^{h||\zeta||}}{||\zeta||^{j}}$ , $((z;\zeta)\in\Omega_{r}[d_{r}],j\in N_{0})$ .
$\Omega$ $\hat{_{c}|}(\Omega)$
(2) $P(t;z, \zeta)=\sum_{j=0}^{\infty}t^{j}P_{j}(z,\zeta)\in\hat{_{c1}}(\Omega)$ $\Omega$
:
(Ncl) $P_{j}(z,\zeta)\in\Gamma(\Omega_{r}[d_{r}];a_{T^{*}\mathbb{C}^{n}})$ $B>0$ :
$h>0$ $C>0$







1.3. $z^{*}=(z_{0};\zeta_{0})\in T^{*}X$ $\Omega_{0}\subset T^{*}XconIc$ $\Omega\subset\Omega_{0}$
$(\Omega)/\swarrow r(\Omega)arrow\sim\hat{_{c1}}(\Omega)/\swarrow\hat{r_{c1}}(\Omega)$ .
[2, 4.17]
$z=(z_{1},\ldots,z_{n})$ $w=(w_{1}, \ldots,w_{l})$ Cl $\pi_{X}(\Omega)\subset X$






$e^{t(\partial_{\xi’},\partial,)}:= \sum_{\alpha\in N_{0^{l}}},\frac{t^{|\alpha|}}{\alpha!}\partial_{\zeta}^{\alpha},$ $\partial_{z}^{\alpha}$ (
).
L4. (1) $\Phi^{\star}P(t;w,\eta)$ $(w;\eta)$ $P(t;z,\zeta)$
$\Phi^{\star}P(t;w,\eta)$
(2) $1^{\star}$ $z=\Phi(w)$ $w=\Psi(v)$ $\Psi^{\star}\Phi^{\star}=$
$(\Phi\Psi)^{\star}$
[2, 421]
15. $T^{*}X$ (pseudodifferential operator of infinite order,





$P(z,\partial_{z})$ $P(z,\zeta)$ , $P(t;z,\zeta)$











































$(aP)^{*}(t;z, \zeta)=\sum_{\gamma,j}\frac{t^{|\gamma|+j}}{\gamma!}\partial_{z}^{\gamma}\partial_{\zeta}^{\gamma}(a(z)P_{j}(z, -\zeta))=\sum_{\mu,v,j}\frac{t^{|\mu|+|v|+j}}{\mu!v!}\partial_{z}^{\mu}a(z)\cdot\partial_{z}^{v}\#_{\zeta}^{+v}P_{j}(z, -\zeta)$.
$P^{*}(t;z, \zeta)oa(z)^{*}=\sum_{v,j}\frac{t^{|v|+j}}{v!}\partial_{z}^{v}\partial_{\zeta}^{v}P_{j}(z, -\zeta)\circ a(z)=\sum_{\mu,v,j}\frac{t^{|\mu|+|v|+j}}{\mu!v!}\partial_{z}^{\mu}a(z)\cdot\partial_{z}^{v}ff_{\zeta}^{+v}P_{j}(z, -\zeta)$
$(aP)^{*}(t;z,\zeta)=P^{*}(t;z,\zeta)\circ a(z)^{*}$ .




$= \sum_{\backslash \gamma<\beta}\frac{(-1)^{\beta|-|\gamma|_{f}\beta|}}{\beta!}(\begin{array}{l}\beta\gamma\end{array})\partial_{z}^{\beta}P^{*}(t;z, -\zeta)\partial_{\zeta}^{\beta}(\zeta-\zeta_{0})^{\alpha}$
$= \sum_{\beta}\frac{t^{|\beta|}}{\beta!}\partial_{z}^{\beta}P^{*}(t;z, -\zeta)\partial_{\zeta}^{\beta}(\zeta-\zeta_{0})^{\alpha}\sum_{7\leq\beta}(\begin{array}{l}\beta\gamma\end{array})(-1)^{|\beta|-|\gamma|}$
$=P^{*}(t;z, - \zeta)(\zeta-\zeta_{0})^{\alpha}+\sum_{|\beta|>0}\frac{t^{|\beta|}}{\beta!}\partial_{z}^{\beta}P^{*}(t;z, -\zeta)\partial_{\zeta}^{\beta}(\zeta-\zeta_{0})^{\alpha}(1-1)^{|\beta|}$









$= \sum_{\alpha,j}P^{*}(t;z, -\zeta)\circ(t^{j}Q_{j}^{(\alpha)}(z,\zeta_{0})(\zeta-\zeta_{0})^{\alpha})^{*}=P^{*}(t;z,-\zeta)\circ Q^{*}(t;z, -\zeta)$.






$\Phi^{\star}(P^{*}(t;z,\zeta)\otimes dz)=(\Phi^{\star}(P(t;z,\zeta)\otimes dz))^{*}$ .
$\Phi^{\star}$
$\Phi^{\star}(P^{*}(t;z,\zeta)\otimes dz)=\Phi^{\star}P^{*}\otimes\Phi^{\star}dz=\Phi^{\star}P^{*}\otimes\det[\frac{\partial z}{\partial w}]dw=\det[\frac{\partial z}{\partial w}]\Phi^{\star}P^{*}\otimes dw$
$\Phi^{\star}(P^{*}(t;z,\zeta)\otimes dz)=(\Phi^{\star}(P(t;z,\zeta)\otimes dz))^{*}$
$\det[\frac{\partial z}{\partial w}]\Phi^{\star}(P^{*})=(\det[\frac{\partial z}{\partial w}]\Phi^{\star}P)^{*}=(\Phi^{\star}P)^{*}0$aet $[ \frac{\partial z}{\partial w}]$
( ). $Q$
$\Phi^{\star}((QP)^{*}\otimes dz)=\Phi^{\star}(P^{*}Q^{*}\otimes dz)=\Phi^{\star}(P^{*})\Phi^{\star}(Q^{*})\otimes\det[\frac{\partial z}{\partial w}]dw$
$= \det[\frac{\partial z}{\partial w}]\Phi^{\star}(P^{*})\Phi^{\star}(Q^{*})\otimes dw=(\Phi^{\star}P)^{*}$ odet $[ \frac{\partial z}{\partial w}]\Phi^{\star}(Q^{*})\otimes dw$
$=( \Phi^{\star}P)^{*}\circ(\det[\frac{\partial z}{\partial w}]\Phi^{\star}Q)^{*}\otimes dw=(\det[\frac{\partial z}{\partial w}]\Phi^{\star}Q\circ\Phi^{\star}P)^{*}\otimes dw$
$=( \det[\frac{\partial z}{\partial w}]\Phi^{\star}(QP))^{*}\otimes dw=(\det[\frac{\partial z}{\partial w}]\Phi^{\star}(QP)\otimes dw)^{*}=(\Phi^{\star}(QP\otimes dz))^{*}$
$QP$ $P=a(z)$
(1) $P=a(z)$
$a(z)dz \mapsto^{\Phi^{\star}}a(\Phi(w))\otimes\det[\frac{\partial z}{\partial w}]dw$
$I*$ $\iota*$




(2) $P=\zeta_{j}$ $\Phi^{\star}\zeta_{j}=\sum_{i=1}\frac{i}{\partial z_{j}}\eta_{i}$ . $A=(A_{ij}):= \frac{\partial z}{\partial w}$ $A^{-1} \frac{\partial w}{\partial z}:=(B_{ij})$
$\sum_{i=1}^{n}\frac{\partial w_{i}}{\partial z_{j}}\eta_{i}\otimes$ oer $[ \frac{\partial z}{\partial w}]dw=\det A\sum_{i=1}^{n}B_{ij}\eta_{j}\otimes aw=uct^{t}A\sum_{i=1}^{n}B_{ij}\eta_{i}\otimes dw$.
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$- \sum_{i=1}^{n}((\det^{t}A)B_{ij}\eta_{i}+\frac{\partial\det^{t}A}{\partial w_{i}}B_{ij}+(\det^{t}A)\frac{\partial B_{ij}}{\partial w_{i}})\otimes dw$.
$\det^{t}A=\det[\frac{\partial z}{\partial w}]$ :
1.11. $A(z)\in GL_{n}(\theta_{\mathbb{C}^{n}})$
$\frac{\partial\det A}{\partial z_{j}}=(\det A)$ Tr $(A^{-1} \frac{\partial A}{\partial z_{j}})$ .
$(\det A)A^{-1}$ $A$ $(\det A)A^{-1}$ $(\mu,v)$ $\tilde{A}_{\mu,v}$
$(\det A)$Tr $(A^{-1} \frac{\partial A}{\partial z_{j}})=$ Tr $(( \det A)A^{-1}\frac{\partial A}{\partial z_{j}})=\sum_{\mu,v=1}^{n}\tilde{A}_{\mu,v}\frac{\partial A_{v,\mu}}{\partial z_{j}}$
$= \sum_{\mu=1}^{n}\det\{\begin{array}{lllllll}a_{1,l} \cdots A_{1,\mu-l} \frac{\partial A_{l,\mu}}{\partial z_{j}} A_{1,\mu+1} \cdots A_{l,n}| | | | |A_{n,l} \cdots A_{n,\mu-1} \frac{\partial A_{n,\mu}}{\partial z_{j}} A_{n,\mu+l} A_{n,n}\end{array}\}= \frac{\partial\det A}{\partial z_{j}}$ .
$\square$
$AA^{-1}=I_{l}$ $\ovalbox{\tt\small REJECT} J\frac{\partial A}{\partial w_{i}}A^{-1}+A\frac{\partial A^{-1}}{\partial w_{i}}=0$ $\delta$
$\frac{\partial A^{-1}}{\partial w_{i}}=-A^{-1}\frac{\partial A}{\partial w_{i}}A^{-1}$ .
1.11
$\sum_{i=1}^{n}(\frac{\partial\det^{t}A}{\partial w_{i}}B_{ij}+(\det^{t}A)\frac{\partial B_{ij}}{\partial w_{i}})=\det^{t}A\sum_{i=1}^{n}(Tr(^{t}A^{-1}\frac{\partial^{t}A}{\partial w_{i}})B_{ij}+\frac{\partial B_{ij}}{\partial w_{i}})$
$= \det^{t}A\sum_{i,\mu,v=1}^{n}(B_{v\mu}\frac{\partial A_{\mu v}}{\partial w_{i}}B_{ij}-B_{i\mu}\frac{\partial A_{\mu v}}{\partial w_{i}}B_{v}j)$
$= \det^{t}A(\sum_{i,\mu,v=1}^{n}B_{v\mu}\frac{\partial^{2}z_{\mu}}{\partial w_{v}\partial w_{i}}B_{ij}-\sum_{i,\mu,v=1}^{n}B_{i\mu}\frac{\partial^{2}z_{\mu}}{\partial w_{i}\partial w_{v}}B_{vj})=0$.
$\zeta_{j}\otimes dz\mapsto^{\Phi^{\star}}\det[\frac{\partial z}{\partial w}]\sum_{i=1}^{n}\frac{\partial w_{i}}{\partial z_{j}}\eta_{i}\otimes dw$
$I*$ $I*$




$W_{\epsilon}:=\{p\in \mathbb{C};{\rm Re} p<\epsilon|{\rm Im} p|\}$ ,
$z^{*}\in T^{*}\mathbb{C}^{n}$
$\mathcal{T}_{z}*;=$ Iim $\{f(z,\zeta,p)\in\Gamma(\Omega\cross W_{\epsilon};\theta_{\tau*x\cross \mathbb{C}});(\zeta,p)$ $n$ $\}$
$\Omega,\epsilon$
$\Omega\in O(T^{*}\mathbb{C}^{\prime l})$ $z^{*}$ $\mathcal{A}_{z^{*}}\subset \mathcal{T}_{z^{*}}$ $p=0$
1.13. $z^{*}=(z_{0};\zeta_{0})\in T^{*}\mathbb{C}^{n}$ :
$_{z^{*}}/\sqrt r_{z^{*}}arrow\sim \mathcal{T}_{z^{*}}/\mathcal{A}_{z^{*}}$ .
$P(z,\zeta)\in _{z^{*}}$ 1 $s(\zeta)$
$\Re P(z,\zeta,p):=\int_{/s(\zeta)}^{\infty}P(z,\tau\zeta)e^{\tau p}\tau^{n-1}d\tau$
$f(z,\zeta,p)\in \mathcal{T}_{z^{*}}$ 1 $s_{0}(\zeta)$ $s_{1}(\zeta)$
$\epsilon>0$






(1) $t$ c on ic
$P(t;z, \zeta)=\sum_{j=0}^{\infty}t^{j}P_{j}(z,\zeta)$
$\Omega$ (formal symbol) :
$(\hat{S})$ $r\in]0,r[$ $d>0$
$P_{j}(z,\zeta)\in\Gamma(\Omega_{r}[(j+1)d_{r}];a_{\tau*x})$,
$A\in]0,1$ $[$ : $h>0$ $C_{h}>0$
$|P_{j}(z,\zeta)|\leq C_{h}A^{j}e^{h||\zeta||}$ , $((z;\zeta)\in\Omega_{r}[(j+1)d_{r}];j\in N_{0})$ .
$\Omega$ $\hat{(}\Omega$)
(2) $P(t;z, \zeta)=\sum_{j=0}^{\infty}t^{j}P_{j}(z,\zeta)\in\hat{(}\Omega)$ $\Omega$ (null-formal
symbol) :
$(\hat{N})$
$j$ $P_{j}(z,\zeta)\in\Gamma(\Omega_{r}[(j+1)d_{r}];a_{\tau*x})$ $A\in]0,1$ $[$
: $h>0$ $C_{h}>0$









1.15. $z^{*}\in T^{*}X$ $_{z^{*}}\subset\hat{_{c1,z^{*}}}\subset\hat{_{Z^{*}}},$ $\Lambda_{z^{*}}’\subset\Lambda_{c1,z^{*}}^{\hat{\gamma}}\subset\Lambda^{\hat{\prime}\prime_{z}^{*}}$ ,
$_{z^{*}}/\swarrow V_{z^{*}}arrow\sim\hat{_{c1,z^{*}}}/\swarrow\hat{V_{c1,z^{*}}}arrow\sim\hat{_{z^{*}}}/\Lambda_{c1,z^{*}}^{\hat{\gamma}}$ .
$M=\mathbb{R}^{it}$ ( ), $X$ $M$ $T_{M}^{*}X=$ V $T^{*}M$
(microfunction) $\mathscr{C}_{M}$
116. $x^{*}=(x_{0};\sqrt{-1}\xi)\in\dot{T}_{M}^{*}X$ $P(z,\zeta)\in _{X^{*}}$ $\mathscr{C}_{MxM}$
$K_{P}(x,y):= \frac{1}{(2\pi)^{n}}\int_{S^{r\iota-1}}$ sp $[\mathfrak{R}P(x, \swarrow=$ $\eta, \sqrt{-1}(\langle x-y,\eta\rangle+\sqrt{}=$ $0))]\omega(\eta)\in \mathscr{C}_{M\cross M}$
$suppK_{P}\subset\{(x,x;\sqrt{-1}(\xi,-\xi))\}$ .
$K_{P}(x,y)dy$ (microlocal operator) $\mathscr{C}_{M}$
$g_{x^{\mathbb{R}}}|_{T_{M}^{*}X}\mapsto \mathscr{L}_{M}$ ( )
\S 2.
$g_{x^{\mathbb{N}}}$
$z^{*}=(z_{0},\zeta_{0})=(0;\lambda,0, \ldots,0)\in T^{*}X(\lambda\in \mathbb{C}^{\cross})$ $r,$
$\epsilon>0$
$W_{\lambda,\epsilon};=\{c\in \mathbb{C};-{\rm Re}(\lambda c)<\epsilon|{\rm Im}(\lambda c)|\}$ ,
$U_{r};=\{(z,\tilde{z})\in \mathbb{C}^{n}\cross \mathbb{C}^{n};\Vert z\Vert, \Vert z-\neg z|<r\}$ ,
$V_{r,\epsilon}^{(1)};=\{(z,\tilde{z})\in U_{r};\tilde{z}_{1}-z_{1}\in W_{\lambda,\epsilon}\}$ ,
$V_{r,\epsilon}^{(j)}:=\{(z,\tilde{z})\in U_{r};|\tilde{z}_{1}-z_{1}|<\epsilon|\tilde{z}_{j}-z_{j}|\}$ $(2\leq j\leq n)$ ,
$V_{r,\epsilon}:= \bigcap_{j=1}^{n}V_{r,\epsilon}^{(/)}$ , $\hat{V}_{r,\epsilon}^{(j)}:=\bigcap_{k\neq j}V_{r,\epsilon}^{(k)}$ $(1 \leq j\leq n)$ ,
$9 C_{z^{*}}:=|im\Gamma(V_{r,\epsilon};\mathcal{O}_{X\cross X}^{(0,n)})\supset N_{z^{*}}\vec{r,\epsilon}:=|im\sum_{j\vec{r,\epsilon}=1}^{n}\Gamma(\hat{V}_{r,\epsilon}^{(\int)};\theta_{X\cross X}^{(0,n)})$
$G_{z^{*}}:=\mathfrak{X}_{z^{*}}/N_{z^{*}}$
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$\psi(z,\tilde{z})$ff $\in \mathfrak{X}_{z^{*}}$ $C_{z^{*}}$
$P=K(z,\tilde{z})z=[\psi(z,\tilde{z})d\check{z}]$
$H^{n}\mu \mathscr{K}(\mathbb{C}\Delta, \theta^{(0,n)}X\cross X)_{l^{*}}=\not\subset_{z^{*}}$ , $g_{x^{\mathbb{R}_{Z^{*}}}}$,
([6], [7] ).
$\psi(z,\tilde{z})d\check{z}\in\Gamma(V_{r,\epsilon};d_{X\cross X}^{0,n)})$
$\hat{\psi}_{\beta_{0}}^{\beta_{1}}(z,\zeta);=\int\psi(z,\tilde{z})e^{\Gamma z-z,\zeta\rangle I\check{z}=\int\oint_{\gamma_{2}}\cdots\oint_{\gamma_{n}}\psi(z,z+w)e^{\langle w,\zeta\rangle}dw}$
$\beta_{0},\beta_{1}$ $\gamma_{1},\ldots,\gamma_{n}$ : $\beta_{0},\beta_{1}$ $\beta_{0}|,$ $\beta_{1}|<r$
$0>{\rm Re}(/\Psi 0)>\epsilon{\rm Im}($ $\Psi_{0})$ , $0>{\rm Re}(/\Psi_{1})>-\epsilon{\rm Im}(/\Psi_{1})$ ,
$\gamma_{1}$ $\beta_{0}$ $\beta_{1}$
$2\leq j\leq n$ $w_{1}\in\gamma_{1}$ $|w_{1}|<\epsilon r$ $\beta_{0}|,$ $\beta_{1}|$
$\delta>0$
$\gamma_{j}:=\{w_{j}\in \mathbb{C};|w_{j}|=\frac{|w_{1}|}{\epsilon}+\delta\}\subset\{w_{j}\in \mathbb{C};|w_{1}|<\epsilon|w_{j}|\}$
( 1 ). $\psi(z,z+w)$ $\{(z,w)\in \mathbb{C}^{2n};(z,w)\in$
$V_{r,\epsilon}\}$ :
2.1. (1) $\hat{\psi}_{\beta_{0}}^{\beta_{1}}(z,\zeta)\in _{z^{*}}$ .
(2) $[\psi(z,\tilde{z})d\tilde{z}]=0\in C_{z^{*}}$ $\hat{\psi}_{\beta_{0}}^{\beta_{1}}(z,\zeta)\in\Lambda_{z^{*}}’$ .
(3) $\wp_{0},\beta_{1})$ $\wp_{0}’,\beta_{1}’$ ) $\hat{\psi}_{\beta_{0}}^{\beta_{1}}(z,\zeta)-\hat{\psi}_{\beta_{0}’}^{\beta_{1}’}(z,\zeta)\in J_{z^{*}}$ .
2.1 :
2.2. $P=[\psi$( $z$ , $\sim$z)dz$\check$ $]\in$ ez$*\downarrow$
$\sigma(P):=:\int\oint_{\gamma_{2}}\cdots\oint_{\gamma}\psi(z,w)e^{\langle w,\zeta)}dw:\in _{z^{*}}/J_{z}*$
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${\rm Im}(\lambda\tilde{z}_{1})$ ${\rm Im}\tilde{z}_{j}$
2.
$P$ $\psi(Z,\gamma z$ 7
$\sigma:\mathfrak{E}_{z^{*}}\ni P\mapsto\sigma(P)\in _{z}*/\cdot\chi_{z^{*}}$




$C_{z^{*}}arrow\sim \mathscr{S}_{z^{*}}/\swarrow r_{z^{*}}$ .
$\sigma:G_{z}*arrow\sim \mathscr{S}_{z}*/(\chi_{z^{*}}$ $\varpi:_{z}*/\Lambda_{z}’*arrow\sim _{z}*/\Lambda_{z}^{/}*$
[4], [5] $8_{X}^{\mathbb{R}}|_{\tau;}|\mathscr{C}_{M}$
$\psi_{1}(z,\tilde{z})d\tilde{z},$ $\psi_{2}(z,\tilde{z})$ $\in JC_{z^{*}}_{\vee}’$
$\psi_{2}*\psi_{1}(z,w);=\int\psi_{2}(z,\tilde{z})\psi_{1}\subset z,w)d\check{z}=\int\oint_{\gamma_{2}}\cdots\oint_{\gamma_{n}}\psi_{2}(z,\tilde{z})\psi_{1}(\tilde{z},w)d\check{z}$
: $\psi_{2}(z,\tilde{z})$ $\psi_{1}(\tilde{z},w)$ $(z,\tilde{z}),$ $(\tilde{z},w)\in V_{r,\epsilon}$
$B_{r}:=\{c\in \mathbb{C};|c|<r\}$ $0<\delta^{f}\ll\delta\ll 1$ $z_{1}\in B_{\delta’}$
$w_{1}\in \mathbb{C}$ $w_{1}-z_{1}\in B_{\delta’}\cap W_{\lambda,\epsilon}$
$D_{\lambda,\epsilon,\delta}^{1}(z_{1},w_{1});=\{\tilde{z}_{1}\in B_{r};\tilde{z}_{1}-z_{1}, w_{1}-\tilde{z}_{1}\in B_{r}\cap W_{\lambda,\epsilon}\}$
$\beta_{0},\beta_{1}\in D_{\lambda,\epsilon,\delta}^{1}(z_{1},w_{1})$




$D_{\lambda,\epsilon,\delta}^{1}(z_{1},w_{1})$ $2\leq j\leq n$
$\{\begin{array}{l}\{\tilde{z}_{j}\in \mathbb{C};|\tilde{z}_{1}-z_{1}|<\epsilon|\tilde{z}_{j}-z_{j}|,\tilde{z}_{j}-z_{j}\in B_{r}\},\{\tilde{z}_{j}\in \mathbb{C};|w_{1}-\tilde{z}_{1}|<\epsilon|w_{j}-\tilde{z}_{j}|, w_{j}-\tilde{z}_{j}\in B_{r}\},\end{array}$




$\{\tilde{z}_{j}\in \mathbb{C};\tilde{z}_{j}-z_{j}\in B_{r}, w_{j}-\tilde{z}_{j}\in B_{r}\}$ ( 2 ).
$z^{*}=x^{*}\in\dot{T}_{M}^{*}X$ $\psi(z,\tilde{z})d\check{z}\in\chi_{X^{*}}$ $u(x)\in \mathscr{C}_{M,x^{*}}$ $u(x)$
$f(z)$ $\psi(z,\tilde{z})$ $P$
$\psi*f(z)=\int\varphi(z,\tilde{z})f\subset z)d\check{z}$
Pu$(x)\in \mathscr{C}_{M,x^{*}}$ $\psi_{2}*\psi_{1}(z,\tilde{z})$ $\in \mathfrak{X}_{z^{*}}$ (
[3] ). [3]
[31
2.4. $\psi(z,w)\in\Gamma(V_{r,\epsilon};a_{X\cross X})$ $\frac{w_{1}}{w}=(\frac{w_{1}}{w_{2}},\ldots, \frac{w_{1}}{w_{n}})$
$\psi(z,z+w)=\sum_{\alpha’\in \mathbb{Z}^{n-1}}\frac{\psi_{\alpha’}(z,w_{1})}{(2\pi\sqrt{-1})^{n}}(\frac{w_{1}}{w’}I^{\alpha’+1_{n-1}}$
Laurent $2\leq j\leq n$ $\alpha_{j}+1\leq 0$ $w_{j}=0$
$\mathbb{C}_{z^{*}}$ $\alpha_{j}+1\geq 1$ ,
$\sum_{\alpha’\in N_{0}^{n-1}}\frac{\psi_{a’}(z,w_{1})}{(2\pi\sqrt{-1})^{n}}(\frac{w_{1}}{w’})^{\alpha’+1_{n-I}}$
$U_{r}’:=\{(z,\tilde{z})\in \mathbb{C}^{n}\cross \mathbb{C}^{\prime 1};|z|, |z_{1}-\tilde{z}_{1}|<r\}$,
$V_{r,\epsilon}^{\prime(1)}:=\{(z,\tilde{z})\in U_{r}’;\tilde{z}_{1}-z_{1}\in W_{\lambda,\epsilon}\}$,
$V_{r,\epsilon}^{\prime\langle j)}:=\{(z,\tilde{z})\in U_{r}’;|\tilde{z}_{1}-z_{1}|<\epsilon|\tilde{z}_{j}-z_{j}|\}$ $(2\leq j\leq n)$ ,
$V_{r,\epsilon}’:= \bigcap_{j=1}^{n}V_{r,\epsilon}^{\prime(J)}$ ,
$\hat{V}_{r,\epsilon}^{\prime(J)}:=\bigcap_{k\neq j}V_{r,\epsilon}^{\prime(k)}$
$(1\leq j\leq n)$ .
$\mathfrak{X}_{z^{*}}’:=|im\Gamma(V_{r,\epsilon}’;a_{X\cross X}^{(0,n)})\supset N_{z^{*}}’\vec{r,\epsilon}:=|im\sum_{j\vec{r,\epsilon}=1}^{n}\Gamma(\hat{V}_{r\epsilon}^{\prime,t\text{ })};a_{X\cross X}^{\langle 0,n)})$
$C_{z^{*}}=\mathfrak{X}_{z^{*}}’/N_{z^{*}}’$




$\varphi_{\alpha}(z,w_{1})$ $|z|,$ $|w_{1}|<r$ Cauchy $B>B’$
$K\Subset U_{r}’$ $C>0$ $\sup_{K}|\varphi_{\alpha},(z,w_{1})|\leq CB^{|\alpha|+n-1}$
$\sigma(\varphi)(z,\zeta)=\int_{\gamma’}\varphi(z,z+w)e^{\langle w,\zeta\rangle}dw$






$\gamma_{n}$ $h>0$ $|e^{w_{1}\zeta_{1}}|\leq e^{-2h|\zeta_{1}|}$
$| \zeta_{j}|<\frac{h|\zeta_{1}|}{(n-1)B}$
$| \int_{1}\alpha\in N_{0}^{n-1}\sum\varphi_{\alpha}(z,w_{1})e^{w_{1}\zeta_{1}}\frac{(\zeta’)^{\alpha}}{\alpha!}dw_{1}|\leq|\gamma_{1}|\sum\frac{Ce^{-2h|\zeta_{1}|}}{|\alpha!}\prod_{j\alpha\in N_{0}^{n-}=2}^{n}(B|\zeta_{j}|)^{\alpha_{j}}$
$=|\gamma_{1}|Ce^{-2h|\zeta_{1}|}e^{B(|\zeta_{2}|+\cdots+|\zeta_{n}|)}<|\gamma_{1}|Ce^{-h|\zeta_{1}|}=|\gamma_{1}|Ce^{-h||\zeta_{1}||}$
$\int_{\gamma},\varphi(z,z+w)e^{\langle w,\zeta\rangle}dw\in J_{z*}$ .
$JC_{z^{*}}^{o}:=\lim_{\vec{r,\epsilon,B}}\Gamma(V_{r,\epsilon,B}’’;a_{X\cross X}^{(0,n)})$
:
(1) $\sigma:JC_{Z^{*}}^{o}arrow J_{z^{*}}$ .
(2) $\varphi(z,\tilde{z})$ff $\in \mathfrak{X}_{Z^{*}}^{o}$ $\varpi 0\sigma(\varphi)\in N_{z^{*}}$ $\varpi\circ\sigma(\varphi)(z,\tilde{z})d\check{z}-\varphi(z,\tilde{z})z\in 0C_{z}^{o}*\cdot$










$\in \mathfrak{X}_{z^{*}}^{o}$ $\sigma(\psi_{2}*\psi_{1})\in _{z^{*}}$











( Schapira [8] ). $d$
$Y\subset X$
(3.1) $X=\{z=(z’,z’’)\}\supset Y=\{(z’,0)\}$




$z$ $w$ Cl $U$ $\mathbb{C}^{n}$ $Y$
$\{z’’=0\}$ $\{w’’=0\}$ $T_{Y}^{*}\mathbb{C}^{n}$
$(z’;\zeta’’),$ $(w’;\eta’’)$ $z=\Phi(w)=(\Phi_{1}(w), \Phi_{2}(w))$ $\Phi_{2}(w^{f},0)=0$ ,
$w”=0$ $z”=0$ $Y$
$\Phi^{-1}(z)=(w’(z),w’’(z))$
$\{\begin{array}{ll}\frac{\partial w’}{\partial z’}(z) \frac{\partial w^{f}}{\partial z’’}(z)\frac{\partial w^{f}}{\partial z^{f}’}(z)\frac{\partial w^{ff}}{\partial z’}(z) \end{array}\}\{\begin{array}{l}\frac{\partial z^{f}}{\partial w’}(w)\frac{\partial z^{/}}{\partial w^{f/}}(w)\frac{\partial z^{f}}{\partial w’}(w)\frac{\partial z’}{\partial w’’}(w)\end{array}\}=11_{n}$ ( $n$ )
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$\frac{\partial w’’}{\partial z’}(z’,0)=\frac{\partial z’’}{\partial w}(w’,0)=0$
$\frac{\partial w’’}{\partial z’’}(z^{f},0)\frac{\partial z’’}{\partial w’’}(w’,0)=]]_{d}$
31.
$\Phi^{\star}(2_{Y,z}^{\infty}o\det[\frac{\partial w’’}{\partial z’’}(z’,0)])=2_{Y,w}^{\infty}$.
$\det[\frac{\partial w’’}{\partial z’}(z’,0)]\neq 0$
$\Phi^{\star}$ ( $2_{Y,z}^{\infty}$ odet $[ \frac{\partial w’’}{\partial z’’}(z’,0)]$ ) $\subset 2_{Y,w}^{\infty}$
$(z’,0)$ $d$ $A(z)$ $w”=A(z)z”$
$z”=A(z)^{-1}w’’$ $\det[\frac{\partial w’’}{\partial z’’}(z’,0)]=\det A(z’,0)$ .
$g_{X}^{\mathbb{R}_{z’’\circ\det[\frac{\partial w^{\prime f}}{\partial z’}(z^{f},0)]}},=g_{\chi(\det[\frac{\partial w’’}{\partial z’}(z’,0)]A(z)^{-1}w’’)}^{\mathbb{R}}=g_{X}^{\mathbb{R}_{w’’}}$ .
$\{\begin{array}{l}\partial_{z’}\partial_{z’}\end{array}\}=\{\begin{array}{l}\iota[\frac{\partial w’}{\partial z’}]^{|}[\frac{\partial w’’}{\partial z’}]t[\frac{\partial w^{f}}{\partial z^{f\prime}}]^{|}[\frac{\partial w’}{\partial z’}]\end{array}\}\{\begin{array}{l}\partial_{w’}\partial_{w’}\end{array}\}$
$\partial_{z’}=^{t}[\frac{\partial w’}{\partial z’}]\partial_{w’}+^{t}[\frac{\partial w’’}{\partial z’}]\partial_{w’’}=^{t}[\frac{\partial w’}{\partial z^{f}}]\partial_{w’}+\iota z^{ff}\iota[\frac{\partial A}{\partial z’}]\partial_{w’’}$
$\partial_{z_{j}’}=\sum_{k=1}^{n-d}\frac{\partial w_{k}’}{\partial z_{j}’}\partial_{w_{k}’}+\sum^{d}z_{v}’’\frac{\partial A_{\mu v}}{\partial z_{j}’}\partial_{w_{\mu}’’}\mu,v=1=\sum_{k=1}^{n-d}\frac{\partial w_{k}’}{\partial z_{j}^{f}}\partial_{w_{k}’}+\sum^{d}(A^{-1}w’’)_{\mathcal{V}}\frac{\partial A_{\mu v}}{\partial z_{j}’}\partial_{w_{\mu}’’}\mu,v=1^{\cdot}$
$A^{-1}=B=(B_{ij})$ $z”=0$ $w”=0$ 1.11
$\partial_{z_{j}}$
, odet $[ \frac{\partial w^{f/}}{\partial z’}(z’,0)]\equiv\partial_{z_{j}}$, odet $[ \frac{\partial w^{\prime f}}{\partial z’’}(z)]$ $mod g_{x^{w’’}}^{\mathbb{R}}$
$= \partial_{z_{j}’}o\det A=(\det A)\partial_{z_{i}^{f}}+\frac{\partial\det A}{\partial z_{j}’}$
$= \det A\sum_{k=1}^{n-d}\frac{\partial w_{k}’}{\partial z_{j}’}\partial_{w_{k}’}+\det A,\sum^{d}B_{vk}w_{k}^{ff}\frac{\partial A_{\mu v}}{\partial z_{j}}\partial_{w_{\mu}},/\mu v,k=1’+\frac{\partial\det A}{\partial z_{j}}$
$\equiv\det A,\sum_{\mu v,k=1}^{d}{}^{t}B_{kv}\frac{\partial^{t}A_{v\mu}}{\partial z_{j}^{f}}(\partial_{w_{\mu}’’}ow_{k}^{ff}-\delta_{\mu k})+\frac{\partial\det A}{\partial z_{j}^{f}}$
$mod \ovalbox{\tt\small REJECT}_{X}^{\mathbb{R}}\partial_{\iota v^{f}}$
$\equiv-\det A\sum_{\mu,v=1}^{d}|B_{\mu v}\frac{\partial^{t}A_{v\mu}}{\partial z_{j}}+\frac{\partial\det A}{\partial z_{j}}$ $mod g_{x^{w’’}}^{\mathbb{R}}$




$d_{X}^{\mathbb{R}}/?_{Y,z}^{\mathbb{R}} \ni[:P(t;z,\zeta):]\mapsto[:\Phi^{\star}P(t;w,\eta)\circ\det[\frac{\partial w’’}{\partial z’’}(z^{f},0)]:]\in g_{X}^{\mathbb{R}}/2_{Y,w}^{\mathbb{R}}$
$\delta(z’’):=[1]\in g_{x^{\mathbb{R}}}/?_{Y,z}^{\infty}$
$\delta(z’’)=\delta(w’’)\det[\frac{\partial w’’}{\partial z’’}(z’,0)]$ .
3.3. $Y$ (real holomorphc microfunction) $\mathscr{C}_{Y|X}^{\mathbb{R}}$
$\mathscr{C}_{Y|XX}^{\mathbb{R}\mathbb{R}\prime\prime g_{\chi}^{\mathbb{R}}}:=d\delta(z)=/3_{Y,z}^{\mathbb{R}}$
3.1 $\mathscr{C}_{Y|X}^{\mathbb{R}}$ $f(z)$ , : $f(t;z’,\zeta’’)$ :
$X$ $Y\subset X$ $\mathscr{C}_{Y|X}^{\mathbb{R}}$
3.4. (1) $g_{x^{\mathbb{R}}}$ $\mathscr{C}_{Y|X}^{\mathbb{R}}$ $T^{*}X\backslash T_{Y}^{*}X$ $z_{j}’’$ $\zeta_{i}’$
$?_{Y,z}=$ $f(z)\in \mathscr{C}_{Y|X}^{\mathbb{R}}$ $suppf\subset T_{Y}^{*}X$ . $\mathscr{C}_{Y|X}^{\mathbb{R}}$
$T_{Y}^{*}X$




$z^{n\gamma} \zeta^{\prime\prime v}=(z^{\prime\prime\gamma}\zeta^{f/v})^{**}=(-1)^{|v|}\sum_{a}\alpha!(\begin{array}{l}v\alpha\end{array})(\begin{array}{l}\gamma\alpha\end{array})(-\zeta’’)^{v-\alpha}\circ z^{fJ\gamma-\alpha}$
$= \sum_{a}(-1)^{|\alpha|}\alpha!(\begin{array}{l}v\alpha\end{array})(\begin{array}{l}\gamma\alpha\end{array})\zeta^{\prime;v-\alpha}\circ z^{\prime\prime\gamma-\alpha}\equiv\{\begin{array}{ll}\frac{(-1)^{|\gamma|}v!}{(v-\gamma)!}\zeta^{;/v-\gamma} (v\geq\gamma),0 (v\geq\gamma).\end{array}$








$\Phi^{-1}(z+(0,z_{1}’’))-\Phi^{-1}(z)=\{\begin{array}{lll}J_{w’}^{f}(z +(0,z_{l}^{/f}),z)J_{w’}’’(z +(0,z_{l}’’),z)J_{w}^{f},,(z +(0,z_{l},),z)J_{w’}^{//},(z +(0,z_{l}’),z)\end{array}\}\{\begin{array}{l}0z_{|}^{ff}\end{array}\}$
$J_{w’}’’,(z,z)= \frac{\partial w’’}{\partial z^{f}’}(z)$ $T_{Y}^{*}X$ $(z^{f};\zeta’’)$ $(w’;\eta’’)$ $t[\frac{\partial w’’}{\partial z^{f}’}(z’,0)]\eta’’=\zeta’’$






$8_{x}^{\mathbb{R}}\ni:P(t;z_{I}\zeta):\mapsto^{\Phi^{\star}}:\Phi^{\star}P(t;w,\eta)\circ\det[\frac{\partial w’’}{\partial z^{;f}}(z’,0)]:\in 8_{X}^{\mathbb{R}}\sqrt{}$
$g_{X}^{\mathbb{R}}/7_{Y,z}^{\mathbb{R}}\ni[:P(t;z,\zeta):]\underline{\Phi^{\star}}$








$\Omega_{X}^{\otimes-1}$ $($ $\Omega_{X}\otimes\Omega_{X}^{\otimes-1}=a_{X})$ $f:Yarrow X$
$a_{\chi}$
$\Omega_{Y/x}:=\Omega_{Y}\otimes f^{-1}\Omega_{X}^{\otimes-1}f^{-I}a_{\chi}$ ’ $\Omega_{Y/X}^{\otimes-1};=f^{-1}\Omega_{X,f^{-1g_{\chi}}}\otimes\Omega_{Y}^{\otimes-1}$
,
$\delta_{Y};=\delta(z)dz’’\in \mathscr{C}^{\mathbb{R}}Y|x_{a_{\gamma}}\otimes\Omega_{Y/\chi}^{\otimes-1}$
$\delta(z’’)dz’’=\delta(w^{f\prime})\det[\frac{\partial w^{f/}}{\partial z’’}(z’,0)]dz’’=\delta(w’’)dw^{\prime f}$ .
3.7. (1)(3.1)




$g_{X}^{\mathbb{R}}/?_{Y,z}^{\mathbb{R}} \ni[P(t;z,\zeta)]\mapsto[\det[\frac{\partial z’’}{\partial w’’}(w)]0\Phi^{\star}(P)(t;w,\eta)\circ\det[\frac{\partial w’’}{\partial z’’}(z)]1\in g_{X}^{\mathbb{R}}/7_{Y,w}^{\mathbb{R}}$
(3) $z=\Phi(w)$ $w”=J_{w},,(z)z’’$ : $f(t;z’,\zeta’’):=[:P(t;z,\zeta):]\in$
$g_{x^{\mathbb{R}}}/2_{Y,z}^{\mathbb{R}}$
$\tilde{\Phi}_{Y}^{\star}f(t;w’,\eta’’):=e^{t\langle\partial_{\zeta’’},\partial_{\overline{\prime}\prime}\rangle t}f(t;z’,\zeta’’+J_{w’’}(z)\eta’’)|_{\tilde{t}’’=0}-’\prime_{=0}$











$T^{*}Yarrow Y\cross T^{*}Xf_{d}Xarrow T^{*}Xf_{\pi}$ $f$
$Y\ni w\mapsto^{i}(w,f(w))\in Y\cross X\ni(w,z)z\in X\underline{p}$
$Y\simeq i(Y)\subset Y\cross X$ ( )
$T_{Y}^{*}(Y\cross X)\simeq\{(w,f(w);-{}^{t}df(w)\zeta,\zeta)\in T^{*}(Y\cross X)\}$
(32)
$\simeq\{(w,f(w);\zeta)\in Y\cross T^{*}X\}=Y\cross YT^{*}X$
$T_{Y}^{*}(Y\cross X)\subset T^{*}(Y\cross X)$ (3.2)
$\Omega_{Y\cross X/Y}\simeq a_{Y\cross X}\otimes\Omega_{X}$
$a_{\chi}$














, $g_{Xarrow Y}^{\mathbb{R}}:=\mathscr{C}^{\mathbb{R}}Y|Y\cross\chi_{\theta_{\gamma}}\otimes\Omega_{Y}$ ,
$T^{*}Y_{\chi}(Y\cross X)\simeq Y\cross T^{*}X$ $g_{x^{\mathbb{R}}arrow Y}=8_{Yarrow x_{a}}^{\mathbb{R}}\Omega_{Y/x}$
$a_{\gamma}$
$I_{Yarrow X}:=\delta(z’-f(w))dz’\in g_{Yarrow X}^{\mathbb{R}}$





$ff_{Yarrow X}^{\mathbb{R}*}$ $(f_{d}^{-1}g_{Y}\mathbb{R},f_{\pi}^{-1ff_{X}^{\mathbb{R}}})$ $g_{x^{\mathbb{R}}arrow Y}$
$P\delta(z’-f(w))dw$




3.10. $f$ $\mathbb{N}arrow$x, ’X$arrow$ Y
(1) $f$ $Y\cross X=\mathbb{C}^{tn+n}\ni(w,z)\mapsto z\in \mathbb{C}^{n}=X$
$g_{Y\cross Xarrow X}^{\mathbb{R}}\simeq g_{Y\cross X/ff_{Y\cross X}^{\mathbb{R}}\partial_{w}}^{\mathbb{R}}$ , $g_{Xarrow Y\cross X}^{\mathbb{R}}\simeq g_{Y\cross X/\partial_{w}e_{Y\cross X}^{\mathbb{R}}}^{\mathbb{R}}$ .
(2) $f$ $Y=\mathbb{C}^{n}\ni\sim 7\mapsto(z,0)\in X=\mathbb{C}^{n+f1l}=\{(z,w)\}$




3.11. ( ). $Y$ . $\subset X_{j}(j=1,2)$ $T_{Y_{1}\cross Y_{2}}^{*}(X_{1}\cross X_{2})$
$T_{Y_{1}}^{*}X_{1}\cross T_{Y_{2}}^{*}X_{2}$
(1)
$\mathscr{C}_{Y_{1}|\chi_{I}}^{\mathbb{R}}\otimes \mathscr{C}_{Y_{2}|X_{2}}^{\mathbb{R}}arrow \mathscr{C}_{Y_{1}\cross Y_{2}|X_{1}\cross X_{2}}^{\mathbb{R}}$
(2)(1)
$\mathscr{C}_{Y_{I}|X_{1}}^{\mathbb{R}}\bigotimes_{9^{R}}\mathscr{C}_{Y_{2}|X_{2}}^{\mathbb{R}}=\mathscr{C}_{Y_{1}\cross Y_{2}|X_{1}\cross X_{2}}^{\mathbb{R}}$
3.12. 3.11 (1) $X_{j}=\{(z’z’’)\}\supset Y_{j}=\{(z_{j}’,0)\}$
$\mathscr{C}_{Y_{1}|X_{1}}^{\mathbb{R}}\otimes \mathscr{C}_{Y_{2}|x_{2}\ni P\delta(z_{1}’’)\otimes Q\delta(z_{2}’’)}^{\mathbb{R}}\mapsto(P\mathbb{E}Q)\delta(z_{1}’’,z_{2}’’)\in \mathscr{C}_{Y_{1}\cross Y_{2}|X_{1}\cross X_{2}}^{\mathbb{R}}$
$d_{j}:=co\dim_{X_{j}}Y_{j}$
$X_{1}\cross X_{2}\ni(z_{1},z_{2})\mapsto(w_{1},w_{2}):=(z_{2},z_{1})\in X_{2}\cross X_{1}$
$\det[\frac{\partial(w_{1}’’,w_{2}’’)}{\partial(z_{1}’’,z_{2}’)}(z_{1}’,0,z_{2}’,0)]=(-1)^{d_{1}\cdot d_{2}}$
$u_{2}(z_{2})\otimes u_{1}(z_{1})=(-1)^{d_{1}\cdot d_{2}}u_{1}(z_{1})\otimes u_{2}(z_{2})$ .
$f_{j}:Y_{j}arrow X_{j}(j=1,2)$ 3.11
$g_{Y_{1}arrow X_{1}}^{\mathbb{R}}\otimes g_{Y_{2}arrow X_{2}}^{\mathbb{R}}arrow g_{Y_{1}\cross Y_{2}arrow X_{1}\cross X_{2}}^{\mathbb{R}}$
$g:Zarrow Y$ $f:Yarrow X$







$f_{darrow Y_{1}}^{-ld^{\mathbb{R}}\otimes g_{\pi}^{-1}\mathscr{C}_{Y|Y\cross X}^{\mathbb{R}}}z_{f_{d}^{-}g_{\pi}^{-1}9_{Y}^{\mathbb{R}}}arrow\varphi_{d*}(g_{Z\cross Xarrow Y\cross}^{\mathbb{R}}\otimes\varphi_{\pi}^{-1}\mathscr{C}_{Y|Y\cross X}^{\mathbb{R}})\varphi^{\frac{X}{\pi}1}\mathscr{E}_{Y\cross X}^{\mathbb{R}}$
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3.13. ( ). $f:Yarrow X$ $Z\subset X$ $S\subset Y$
$Y_{X}\cross T_{Z}^{*}X\cap\dot{T}_{Y}^{*}X=\emptyset$, $S\simeq Z_{X}\cross Y$ ,
$g_{Y}^{\mathbb{R}}$
$f_{d*}(g_{Yarrow X}^{\mathbb{R}}\otimes f_{\pi}^{-1}\mathscr{C}_{Z|X}^{\mathbb{R}})\simeq \mathscr{C}_{S|Y}^{\mathbb{R}}$
$j_{\pi}^{-1}9_{X}^{\mathbb{R}}$
3.14. $I_{Yarrow X}\in g_{Yarrow X}^{\mathbb{R}}$ (substitution)
$f_{d*}f_{\pi}^{-1}\mathscr{C}_{Z|X}^{\mathbb{R}}arrow \mathscr{C}_{S|Y}^{\mathbb{R}}$





















$Y_{1},$ $Y_{2}\subset X$ $\delta:Xarrow X\cross X$
$Y_{1} \cap Y_{2}\frac{\subset\delta\backslash }{\prime}Y_{1}\cross Y_{2}JJX\frac{(^{\prime\delta}t}{r}X\cross X$
$T_{Y_{1}\cap Y_{2}}^{*}Xarrow X\cross T_{Y_{1}\cross Y_{2}}^{*}(X\cross X)\delta_{d}X\cross Xarrow T_{Y_{1}\cross Y_{2}}^{*}(X\cross X)\simeq T_{\gamma_{1}}^{*}X\cross T_{Y_{2}}^{*}X\delta_{\pi}$
:
3.15. ( ). $Y_{1},$ $Y_{2}\subset X$ :
$\delta_{d*}\delta_{\pi}^{-1}(\mathscr{C}_{Y_{1}|x}^{\mathbb{R}}\mathbb{E}\mathscr{C}_{Y_{2}|x}^{\mathbb{R}})arrow \mathscr{C}_{Y_{1}\cap Y_{2}|\chi}^{\mathbb{R}}$.
3.16.






$f_{d}g_{z_{\vec{f_{d}^{-}}}}\otimes g_{\pi}^{-1}g_{Yarrow X}^{\mathbb{R}}arrow g_{zarrow x}^{\mathbb{R}}$
(3.6)
$g_{\pi}^{-1}g_{xarrow Y[_{9_{\gamma}^{R}}9_{Yarrow Z}^{\mathbb{R}}}^{\mathbb{R}-1} \bigotimes_{-1-}darrow g_{Xarrow Z}^{\mathbb{R}}$






$\mathscr{P}\otimes\Omega_{\chi}\cross g_{X}^{\mathbb{R}}\ni(v\otimes dz,P)\mapsto P^{*}v\otimes dz\in \mathscr{P}\otimes\Omega_{\chi}$ .
$a_{X}$ $\sigma_{\chi}$
1.10
$P \delta(z^{Jf})\otimes dz=\delta(z’’)\otimes dz\cdot P^{*}\in \mathscr{C}_{Z|X}^{\mathbb{R}}\bigotimes_{g_{X}}\Omega_{X}$
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$\mathscr{C}^{\mathbb{R}}z|x_{a_{X}}\otimes\Omega_{X}\simeq(z^{\prime\prime g_{X}^{\mathbb{R}}}+\partial_{z’}g_{X}^{\mathbb{R}})\backslash g_{X}^{\mathbb{R}}$ . : $f(t;z’,\zeta’’):dz\in \mathscr{C}^{\mathbb{R}}z|x_{\sigma_{X}}\otimes\Omega_{X}$
$:P(t;z,\zeta):\in(d_{X}^{\mathbb{R}}$ $:f(t;z’,\zeta’’):dz\cdot$ : $P(t;z,\zeta)$ :
(i) $P^{*}(t;z,\zeta)\circ f(t;z^{f},\zeta’’)mod d_{X}^{\mathbb{R}}z’’+(\mathscr{P}_{X}^{\mathbb{R}}\partial_{z’}$ , $e^{-t\langle\partial_{-\prime\prime},\partial_{\zeta’’}\rangle}\vee(P^{*}(t;z,\zeta)\circ f(t;z’,\zeta’’))|,\prime_{=0}$
;





$=:(e^{-t\langle\partial_{z’},\partial_{\zeta’})}(f^{*}(t;z^{f},\zeta^{\prime f})\circ P(t;z,\zeta))|_{:’’=0})^{*}:dz$ .
3.19. ( ). $f:Yarrow X$ $Z\subset Y$ $f’=foi;Zarrow X$
$X$ ( $i:Zarrow Y$ ).
$T^{*}X$
$\swarrow^{f_{d}}$ $x_{1^{f_{d}}}$ $\downarrow f_{d}$
$T^{*}Zarrow Z\cross T^{*}Yi_{dY}arrow T^{*}Yi_{\pi}$




$( \int v\otimes\delta(z-f(w))dw)dz\in \mathscr{C}_{Z|X}^{\mathbb{R}}\bigotimes_{g_{X}}\Omega_{X}$













$:f(t;Z,w^{*}, \tau^{*}):dzdwd\tau\otimes:P(t;z,w,\tau,z^{*},w^{*}):\in f_{\pi*}(f_{dZ|YY_{f_{d}^{-1_{i^{\frac{\pi-}{\pi}1}}}}}^{-1_{(\mathscr{C}^{\mathbb{R}}\bigotimes_{a_{\gamma}}\Omega)i^{1}d_{Yarrow X}^{\mathbb{R}})}}\bigotimes_{9_{\gamma}^{R}}$
I
$:e^{-t\langle\partial_{w},\partial_{w}*)-t\langle\partial_{\tau},\partial_{\tau}\cdot\rangle}(P^{*}(t;z,w,\tau,z^{*},w^{*})of(t;z,w^{*},\tau^{*}))|_{*_{=0.w=0}}\dot{\tau}=\tau^{*}=0$ . $dzdw \in \mathscr{C}_{Z|X}^{\mathbb{R}}\bigotimes_{\theta_{X}}\Omega_{\chi}$
$f_{d*}f_{\pi Z|Y_{\sigma_{\chi}}}^{-1\mathscr{C}^{\mathbb{R}}\otimes\Omega_{Y}\ni:f(t;z,w^{*},\tau^{*}):dzdwd\tau} \mapsto:f(t;z,w^{*},0):dzdw\in \mathscr{C}_{Z|X}^{\mathbb{R}}\bigotimes_{\theta_{\chi}}\Omega_{X}$




3.22. (3.1) $N=\{(x’,\sqrt{}’)\in M;x’’=0\}\subset M$
$b$ $\delta(z’’)$ $\delta$ $\delta(x^{Jf})$
$N/M$
$\delta(z’’)$
$\delta(x’’)$ : $N$ $M\ni u\mapsto\Phi(u)=x\in M$
$\Phi(w)=z$ $({\rm Re} z=x, {\rm Re} w=u)$ .
[2, 262]




$\delta(z^{f/})\det\underline{\Phi_{\gamma}^{*}\otimes I_{N/M}}[\frac{\partial w^{\prime f}}{\partial z’’}(z’,0)]\delta(w’’)$
$b_{\mathbb{R}}I$ $b_{\mathbb{R}}I$
$\delta(x’’)\underline{\Phi^{*}}|\det[\frac{\partial u’’}{\partial x}(x’,0)]|\delta(u’’)-\det[\frac{\partial u’’}{\partial x^{f}}(x’,0)]\delta(u’’)$ .
$\det[\frac{\partial u’’}{\partial x}(x^{f},0)]<0$
$\mathfrak{X}_{N/M}$ $11_{N/M}$
$\delta(z’’)\underline{-\Phi_{\gamma}^{*}\otimes I_{N/M}}-\det[\frac{\partial w^{\prime f}}{\partial z’’}(z’,0)]\delta(w^{ff})$
$b_{R}I$ $b_{R}I$
$\delta(x’’)\underline{\Phi^{*}}|\det[\frac{\partial u’’}{\partial x^{f}}(x’,0)]|\delta(u’’)--\det[\frac{\partial u’’}{\partial x’}(x’,0)]\delta(u’’)$ .
3.23. [8] $g_{x^{\mathbb{R}}}$ $\mathscr{C}_{Y|X}^{\mathbb{R}}$
$\mathscr{C}_{Y|X}^{\mathbb{R}}$ ( ) (33) $g_{x^{\mathbb{R}}}$
[7] $g_{x^{\mathbb{R}}}$
$:P(t;z,\zeta):,$ $:Q(t;z,\zeta):\in 6_{X}^{\mathbb{R}}$ 3.11 $:Q(t;z_{1},\zeta_{1}):\otimes:P(t;z_{2},\zeta_{2}):\in$
$\mathscr{C}_{X\cross X|X\cross X\cross X\cross X}^{\mathbb{R}}\otimes\Omega_{X\cross X}$
$a_{X\cross X}$




$\in \mathscr{C}^{\mathbb{R}}X|\chi\cross X\cross x_{\sigma_{X\cross X}}\otimes\Omega_{x\cross X}$
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